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The evolution of Maxwellian elec-trodynamics in the late nineteenth century follows a convoluted path 
traced out among many micro-histories. Indeed, each of James Clerk Maxwell’s three major papers on 
electrodynamics (1855, 1861/2, 1865) as well as his 1873 textbook, A Treatise on Electricity and 
Magnetism, have spawned individual cottage industries dedicated to unraveling the peculiarities of each 
publication. This longstanding historiographical isolation can be traced back to complaints lodged 
against British physics by French physicist and philosopher Pierre Duhem. In his Aim and Structure of 
Physical Theory, Duhem reproaches Maxwell for building his electromagnetic theories out of a 
“succession of models…different partial theories, each developed in isolation, indifferent to the previous 
one.” Pierre Duhem, The Aim and Structure of Physical Theory (Princeton: Princeton UP, 1954), p.} 
According to Duhem, Maxwell’s work is a disjointed and discontinuous grouping of models and 
analogies, and thus lacks the methodological rigor of the approaches of Maxwell’s French and German 
contemporaries. Duhem’s critique of Maxwell’s “partial theories…developed in isolation” applies equally 
well to the broader collection of analogically driven British physics of the late 19th century. Duhem 
would argue that all works of this type are like paintings haphazardly arranged in a gallery, there is no 
strict logical connection between their isolated approaches; they are indifferent to one another’s 
methodologies.  
 
Modern historical narratives may have rejected the nationalistic motives behind Duhem’s critique but 
have for the most part accepted his account of the discontinuous nature of Maxwell’s approach to the 
physics of electromagnetism. As such, in spite of the ubiquity of models and analogies in his studies of 
electrodynamics, the methodologies underpinning each study have been examined in isolation. As this 
fractured historiography is unable to explore any methodological continuity across Maxwell’s 
publications, there is no narrative of methodological development in Maxwellian electrodynamics, 
merely an accounting of discrete steps in electromagnetic theory. In this context, “continuity” and 
“discontinuity” refer to the extent to which the analogies grounding scientific theories do or do not 
retain a consistent ontological status, make broadly similar types of claims about their target system, 
and whether there is some wider methodological program that offers a logical explanation for the use of 
varieties of analogies. 
 
In an attempt to recover methodological continuity, I will employ Michel Janssen’s “Arches and 
Scaffolding” metaphor to elucidate the roles played by various analogies, models, and other 
methodological tools in erecting successive versions of Maxwell’s electromagnetic theories. Within the 
metaphor, theoretical and methodological contents are organized according to their dependencies upon 
one another, making up foundations, supporting scaffolding, and finally completed archways. The 
content of multiple theories is included in any one instance of the metaphor, demonstrating the 
continuity and dependencies across a lineage of theories. The metaphor implies a degree of continuity, 
generally consecutive theoretical archways are stacked on top of one another as prior theory becomes 
scaffolding for the newest incarnation. Nevertheless, the arch and scaffolding metaphor remains a 
flexible tool and we will encounter occasions whereby the metaphor describes new theory used as 
scaffolding to support older theory that has become structurally unsound. 
 
Our primary interest however, is in comparing the structure of these metaphors at the transitions 
between the four stages of Maxwell’s electromagnetic theories. These comparisons allow us to move 
beyond illustrating continuities among changing theories to examining continuity in methodology across 
Maxwell’s theories. Methods of theory construction are highlighted by the metaphor and through our 
comparisons of a set of consecutive methodological structures we generate a narrative of Maxwell’s 
methodological evolution. A comparison of the arches and scaffolding involved in Maxwell’s 1855 “On 
Faraday’s Lines of Force” and his 1865 paper “A Dynamical Theory of the Electromagnetic Field,” 
demonstrates that the construction roles played by the constituent analogies are remarkably similar. 
Even the hypothetical honeycomb model of the microstructure ether in his 1861/2 “On Physical Lines of 
Force” appears as less of a methodological outlier. Our own assessments of Maxwell’s methodological 
approaches are crosschecked against Maxwell’s own voluminous comments on methodology, revealing 
the accuracy of his self-reflections on his evolving scientific understanding, including occasional 
suggestions of an overarching methodological program guiding his work. Finally, we look to the 
comments of a select few Maxwellians (Oliver Lodge, J.J. Thomson, Oliver Heaviside, and John Henry 
Poynting) to understand how this methodological program evolved and eventually collapsed in the 
hands of Maxwell’s successors. 
 
